Introduction

32
The number of managed honey bee colonies has declined across North America and OR83b pairing with other olfactory receptors (ORs).
75
In this study, we aimed to identify and characterize a sensilla-rich sensory 76 organ in T. mercedesae using scanning electron microscopy (SEM). By comparing the 77 transcriptomes of forelegs and hindlegs (the 2nd-4th legs), we identified potential genes 78 that may be highly expressed in the sensory organ. Identification of this major sensory 79 organ and its associated proteins in T. mercedesae inform our understanding of the 80 mechanisms of sensory perception in honey bee parasitic mites.
82
Results
83
Identification of a sensilla-rich sensory organ on the foreleg tarsus of T. mercedesae 84 We observed the forelegs and hindlegs of T. mercedesae using SEM and found that only 85 the foreleg tarsus contained a putative sensory organ on the dorsal side, with more than 86 20 sensilla of various shapes and sizes ( Fig. 1A-D) . Most of the sensilla were equipped 87 with well-defined sockets (Fig. 1A) . We characterized the shape of each sensillum at 88 high magnification and found that they could be classified into four different types 89 based on the shape: type 1 had a rough surface, e.g., #3 (Fig. 1E) , type 2 had a terminal 90 pore, e.g., #18 (Fig. 1F) , type 3 included sensilla with a smooth surface, e.g., #8 (Fig. 91 1G), and type 4 had surface pores at various densities-sensilla #2, #7, and #10 had 92 pores at high, medium, and low density, respectively ( Fig. 1H-J ). Several long sensilla S4. Tables 1, S5 , and S6 indicate gene ontology (GO) terms enriched for the genes highly expressed in the forelegs compared to the hindlegs and main bodies, and the ones 105 highly expressed in the hindlegs relative to the main bodies, respectively. For the genes 106 highly expressed in the forelegs, many of the GO terms were associated with ion 107 channel activity, particularly iGluR activity, as well as microtubule motor activity in the 108 "Molecular function" category. In the "Biological process" category, GO terms related 109 to cilium assembly, microtubule-based processes, and detection of chemical stimulus
110
involved in sensory perception were most prevalent. All GO terms in the "Cellular 111 component" category were related to cilium, intraciliary transport particle, and BBSome
112
( Table 1) . Several GO terms related to mitochondrial activity were also enriched in the 113 forelegs, compared with the main bodies, and this was similar for the genes highly 114 expressed in the hindlegs relative to the main bodies (Tables S5 and S6 ). These results
115
are consistent with the finding that the sensory organ on the foreleg tarsus had many (Fig. 4A ).
157
We then tested the humidity preferences of the fruit fly stocks described above. Reverse-5'-TTTTCTAGACTTTTCTTTTGTGGCATGTGGTCTTTC-3' (2nd PCR).
292
Similarly, TmIR93a full length cDNA was obtained using the following primer sets: 
